ABSTRACT Value-based insurance design reduces patient copayments to encourage the use of health care services of high clinical value. As employers face constant pressure to control health care costs, this type of coverage has received much attention as a cost-savings device. This paper's examination of one value-based insurance design program found that the program led to reduced use of nondrug health care services, offsetting the costs associated with additional use of drugs encouraged by the program. The findings suggest that value-based insurance design programs do not increase total systemwide medical spending.
V alue-based insurance design programs reduce patient copayments for services that provide important clinical benefit, relative to costs. [1] [2] [3] These services often relate to the management of chronic diseases, which are major drivers of clinical and health outcomes. 4, 5 Commonly, although not exclusively, valuebased insurance programs focus on prescription drugs.
These programs have received growing attention among employers, the press, and policy makers. For example, in 2002, Pitney Bowes reduced copayment rates for several classes of prescription medications important in the treatment of chronic diseases. 6 The New York Times subsequently documented similar efforts by other employers. 7 Several large employee benefit consulting firms and insurers have recently announced plans to offer value-based insurance products. [8] [9] [10] Public purchasers and unions have also expressed interest. 11 Recently, legislation supporting a value-based insurance demonstration was introduced in the Senate. 12 Motivation for implementing these programs stems from a realization that different financial incentives in health care or health insurance may work at cross-purposes. On the one hand, there is evidence that even modest copayments for drugs and services discourage the use of services that greatly improve health outcomes. [13] [14] [15] [16] On the other, in many cases, purchasers have adopted programs such as disease management or payfor-performance, which are aimed at increasing the use of these services. The concept of valuebased insurance design recognizes that because patient behavior is crucial to the management of chronic disease, programs that place financial barriers in front of consumers may be less effective and result in worse outcomes than might otherwise be obtained.
Reports in the press are often very supportive of these programs. 7, 17, 18 For example, a March 2007 headline in Business Insurance proclaimed: "Free Prescription Drugs Boost Usage, Cut Costs." 19 Pitney Bowes reported favorable results from its initiative, but the analysis was conducted without an external control group, and it is unclear whether the experience is replicable in other settings. 6 The evidence relating prescription drug use to copay reductions is more ambiguous. 20 However, the preponderance of evidence using quasiexperimental designs suggests that patients do respond when copayments are reduced or eliminated. 15, 21, 22 However, optimistic claims of total medical spending reductions following decreases in patient copays are generally based on evaluations that lack rigorous design. 6, 23 This paper examines the fiscal consequences of value-based insurance design, which has received much less scrutiny. It is based on analysis of one value-based insurance program. As in all existing value-based insurance programs, the set of high-value health care services was determined by the employer based on existing evidence. As is common, the services targeted are accepted as providing considerable clinical benefit, relative to cost, for patients with chronic diseases like diabetes and heart disease. The program evaluated here, like the Pitney Bowes initiative, lowered copayments for all patients using the specific services. Other programs, like the University of Michigan's Focus on Diabetes initiative, lower copayments only for patients with selected clinical conditions.
Our analysis suggests that it is likely that the value-based insurance program evaluated here broke even in the broadest sense-that is, when total employer and employee spending is examined, regardless of who paid. It is less likely that the program saved money from the employer's perspective. However, some peer-reviewed evidence suggests that reductions in nondrug spending by program participants may be large enough for the program to break even from the employer perspective.
Because value-based insurance programs vary, we do not claim that our findings would apply to all such initiatives. In fact, we argue that the fiscal consequences of the value-based insurance concept will depend on the details of the program, particularly the extent to which copayment changes are clinically targeted.
Conceptual Issues
The belief that a value-based insurance program will lower health care spending rests on the recognition that the use of high-value health care services reduces the probability of adverse events related to chronic disease and that on a population basis, these events are much more costly than the services aimed at preventing them. This reasoning is correct. However, the ability of the savings that accrue from preventing adverse events to offset the full cost of the extra spending on high-value services (and the administrative costs of such a program) depends on several factors. These include (1) the underlying clinical risks in the population treated, (2) the effectiveness of the program at increasing the use of highvalue health care services, (3) the ability of those high-value services to mitigate the risks, and (4) the cost of the health care services averted. Depending on the relative magnitude of these factors, the number of people who must be treated to avoid one adverse event may be too large for the value-based insurance program to fully offset its costs.
Moreover, as Bruce Fireman and colleagues note in the context of disease management, if the services in question are very cost-effective but not cost-saving, programs to promote their increased use will not be cost-saving, either.
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Cost-saving means that if you spend money on a health care service, total health care spending will go down (because other services will not be needed). Cost-effective means that if you spend money on a health care service, you will get a lot of health in return, but spending will still go up (even though some of the costs of the service will be offset by reduced use of other services). Most health care services, applied to most populations, are cost-effective but not cost-saving, although there are exceptions. 25 For this reason, the financial profile of a program will depend crucially on how it is targeted. The greater the focus on high-risk populations in whom highvalue health care services are greatly underused, the greater the potential for medical cost savings.
Additionally, it is important to be clear about which perspective is being used when assessing the fiscal consequences of value-based insurance design. The broader perspective, preferred by economists and consistent with the methods commonly recommended for cost-effectiveness analysis, focuses on the costs to employers and employees of the additional utilization. 26 Reduced medical spending associated with adverse events (such as hospitalizations) would offset this cost.
The employer perspective would include the employer share of costs of the additional use and the costs associated with a greater employer share of the spending on services that would have been consumed anyway. For example, if value-based insurance increases the employer share of high-value prescriptions by $5.00, the costs of the program from the employer perspective would include the employer costs for any It is likely that the value-based insurance program evaluated here broke even in the broadest sense.
additional prescriptions as well as $5.00 for prescriptions that would have been filled even without the program. This can result in value-based insurance programs' appearing less attractive from the employer's perspective. Following the cost-effectiveness literature, we focus on the broader employer and employee cost perspective.
When assessing the financial profile of valuebased insurance design, it is also important to recognize that medical offsets are only one source of savings associated with better health. Fewer disability days, less absenteeism, and greater worker productivity are all important potential benefits. Yet these benefits are often hard to measure. For this reason, existing evaluations likely understate the savings associated with value-based insurance design.
Study Data And Methods

THE INTERVENTION
In January 2005 a large employer reduced copayment rates for five classes of drugs used to treat serious chronic conditions: angiotensin-converting enzyme (ACE) inhibitors and angiotensin-receptor blockers (ARBs), or beta-blockers, all used in the treatment of hypertension; diabetes medications (including oral therapies and insulin); HMG-CoA reductase inhibitors (statins); and inhaled corticosteroids. Copayment rates for generic medications were reduced from $5.00 to $0. Preferred-brand drug copayments were decreased from $25.00 to $12.50, and copayments for nonpreferred-brand drugs fell from $45.00 to $22.50.
The "intervention"-or value-based insurance design program-was implemented by ActiveHealth Management, an integrated care management company that is an independent subsidiary of Aetna. The program was added to an existing disease management and clinical alerting program used by both the treatment and control firms evaluated in this paper and described elsewhere.
3, 21, 27 All patients in the treatment firm who were already taking any of the specified medications without a contraindication were eligible for the copay reduction beginning with their next prescription fill. Copay relief was also available for people who were not currently taking the medication but who had previously received a prescription for the medication and were identified by the records as patients who would benefit from its use. Eligible patients received a letter explaining the importance of taking the recommended drug and an intervention letter notifying them of the copayment reduction program.
A previous publication reported the positive impact of this copayment reduction on patients' adherence to the prescribed drugs. 21 Adherence following the intervention lowered patient copayments. Nonadherence declined by about 10 percent in four of the five drug classes. These results were statistically significant. The magnitude of our findings was at the low end of the range reported in two recent literature reviews. 14, 22 ANALYSIS Preliminary statistical analysis of the spending data indicated considerable uncertainty surrounding estimates of the impact of the value-based insurance intervention on aggregate spending. This prevented us from using econometric analysis to reach any meaningful conclusions about the program's impact on overall spending. As a result, we based our conclusions on break-even analysis.
Break-even analysis solves a set of simultaneous equations to identify the assumptions necessary to justify the belief that the intervention broke even (net spending was zero). 28 The inputs were based on analysis of firm data for the baseline year (2004) and prior estimates of the impact of the intervention on adherence (Exhibit 1).
Specifically, we created a sample of employees and dependents ages 18-64 who were clinically eligible to use any of the target medications (and thus receive the intervention). People were included in the sample if they used a medication in any of the targeted drug classes within three months prior to the start of the study year, or if they were identified by ActiveHealth Management as having a clinical indication for their use but had not filled prescriptions in the previous six months and did not have a contraindication for its use.
For this sample, we computed spending in aggregate and separate for prescription drug and nondrug services by combining paid amounts by the employer and the beneficiary. We included the employer payment only for analysis based on the employer perspective, but we included both employer and beneficiary payment for the societal analysis. Spending variables were converted to per member per month figures based on the sample of enrollees eligible for the study (the per member per month numbers reflect only the study sample, not the entire population). Based on this sample, we assumed that average baseline per member per month spending (combining both adherers and non-adherers) was $420, of which 85 percent would be paid for by the firm. Sensitivity analysis explored the effects of higher nondrug spending ($500 per member per month).
Finally, based on the design of the program and treatment-firm data measuring the mix of brand-name and generic medications, we as-sumed that the intervention increased monthly spending on prescriptions per member by $2.50 from the broader employer and employee cost perspective and by $7.75 from the employer perspective (which includes the extra employer share of costs for prescriptions that would have been filled without the intervention).
Our assumptions about utilization were based on data from the treatment firm and from a previous analysis that examined the impact of the intervention on use of the target medications. 21 Specifically, that analysis examined the use of target medications for patients taking the medications and for those identified by ActiveHealth Management as candidates for use of the medications and thus eligible for the intervention.
We concluded that the impact on use was consistent with the intervention, increasing the number of eligible patients taking their medications from 70 percent to 73 percent. This effect reflects greater adherence among existing users and the initiation of therapy by new users, but the analysis is simplified by assuming patients either take their medication as directed, or not at all. We assumed that the effects operate by increasing the percentage of patients taking their medications as directed. Sensitivity analysis explored the impact of assuming a greater impact of the intervention on the share of users (four or five percentage points as opposed to three).
The key insight is that if we know baseline adherence, the impact of the intervention on adherence, and baseline spending, we can determine how much adherence must lower other, nondrug spending for the program to break even. We can then compare that threshold to evidence from the clinical literature to assess the plausibility that the program broke even.
Study Results
The analysis suggests that with baseline assumptions, the intervention would break even from a broader employer and employee cost perspective if adherence to drug regimens reduced nonmedical spending by 17 percent (Exhibit 2). Sensitivity analysis suggests that this threshold could be as low as 9 percent if the program was more effective (our point estimate for effectiveness was at the low end of other literature) or nonmedical costs were higher.
The comparable threshold from the employer perspective is 48 percent (Exhibit 2). That figure drops to 29 percent with more optimistic assumptions and could drop even further if one included increased productivity or decreasing disability benefits.
We have relatively little existing literature to use in assessing the reasonableness of these thresholds. Michael Sokol and colleagues report that for patients with diabetes, nondrug spending by the most adherent patients was 58 percent lower than nondrug spending for the least adherent patients. Comparable numbers for hypertensive patients, patients with high cholesterol, and patients with congestive heart failure suggest savings of 26 percent, 51 percent, and 13 percent, respectively.
29 These are generally above our estimated thresholds for break-even from the broader employer and employee cost perspective and in the ballpark of our estimated figures for break-even from the employer perspective.
Evidence from randomized clinical trials examining the impact of medications on outcomes is a bit less optimistic. Studies report reductions in adverse events as high as 45 percent and as low as 19.5 percent, depending on the medications being tested and the patient population under observation. [30] [31] [32] [33] [34] [35] [36] [37] [38] Yet even effects of this magnitude suggest that the program may have a favorable financial profile from the broader employer and employee cost perspective and that a substantial portion of the employer costs could be offset.
Discussion
Many articles in the lay and industry media have reported favorable financial returns associated with value-based insurance. This optimism conflicts with academic studies of copayment changes, but the academic studies have focused on untargeted copayment increases. 39 Our analysis suggests that the intervention by the large employer described above broke even (or even saved money) from a broader employer and employee cost perspective. A more targeted intervention, focusing on high-risk patients, would likely have a more favorable financial profile because nearly the same number of averted clinical adverse events would be spread over the smaller higher-risk denominator.
Yet even if the quality-enhancing value-based intervention does increase employer medical costs, there are other potential savings, such as productivity gains, that could further offset the additional prescription drug spending associated with lower copayments. Moreover, the intervention undoubtedly increased the value of medical benefits. If cost-neutrality from the employer perspective was required, this goal can be accomplished in ways that minimize harm to employee health. For example, copay increases could be implemented only for other less valuable clinical services. As the benefit design is more "clinically nuanced" to encourage highvalue services and discourage low-value ones, employer costs could be controlled and health improved.
LIMITATIONS There are several limitations in these analyses. First, we did not incorporate the costs of the intervention. Any savings would have to cover the costs of the program, which we believe will not be large relative to the other costs described. Second, the analysis required a number of simplifying assumptions, such as treating all patients as either adherent or not, and assuming that existing averages for prescriptions per person and cost per prescription would persist following the intervention. It is possible that compositional changes would affect these specifications. However, this crude analysis provides a benchmark for the reasonableness of estimated savings.
Finally, we only addressed short-term effects. If the impact of value-based insurance design intervention on medication adherence grows, the needed reduction in costs to break even would decline over time. Similarly, if the effect of adherence on the risk of adverse outcomes grows, the financial profile of the intervention will improve over time.
CONCLUSIONS Despite these limitations, it seems reasonable to conclude that the effects of this intervention were worthwhile from a broader employer and employee cost perspective. The costs to employers and employees appear low, perhaps equal to zero, and the increased use of high-value health care services SOURCE Authors' calculations based on formulas. NOTES "VBID effectiveness" denotes the increase in adherence due to the intervention. A parameter of 0.03 indicates a three-percentage-point increase in the number of employees adhering to their medications; and so on. For purposes of the simulation, we simplified the calculations by assuming that employees either perfectly adhere to their medications or do not adhere at all. "Baseline nondrug PMPM" (per member per month) denotes the spending on nondrug services per member per month, prior to the intervention (a weighted average of employees who adhere and those who do not). The numbers in the exhibit refer to the reduction in spending associated with adherence necessary for the intervention to break even. For example, "17%" denotes that an adherent employee spends 17 percent less on nondrug health care services than a non-adherent employee spends.
is likely to improve health. Employers face considerable pressure to control health care costs. "Across-the-board" increases in copayments-a common and tempting way to lower employer costs-may lead to negative health consequences. Value-based insurance design, through its targeted copayment changes, could mitigate those adverse effects at a low (or even negative) cost to employers and employees and thus be an important component of a broader cost containment strategy. ▪ 
